Introduction

In cases of acute meningitis, immediate diagnosis and treatment is essential for patients with bacterial meningitis (BM). A delay in starting appropriate antibiotics may worsen the prognosis in patients with BM (1-3). On the other hand, treatment for aseptic meningitis (AM) is generally supportive and does not require antibiotics, since it is typically caused by viral infection
. (8) (9) (10) (11) (12) . Therefore, the current guidelines recommend starting empiric antibiotics for patients with acute meningitis whenever bacterial etiology is at least possible (13, 14) . In addition, early use of corticosteroids may be beneficial for improving outcome in patients with BM (15) , although a recent study did not confirm any benefit in adult BM patients in subSaharan Africa (16) . Thus, physicians must determine whether or not to use steroids for patients with acute meningitis at initial presentation.
Because the initial symptoms and signs of BM are frequently similar to those of AM, laboratory examination is always required. Above all, direct examination of cerebrospinal fluid (CSF) using Gram stain is mandatory for rapid confirmation of bacterial pathogen. However, in many patients with BM bacteria in CSF is not revealed in Gram stain. The conventional CSF examinations, such as CSF total leukocyte count, CSF-blood glucose ratio or others, are not accurate enough to differentiate BM from AM (6, 7). Moreover, the newly developed laboratory tests for the diagnosis of BM, such as CSF procalcitonin and bacterial polymerase chain reaction (PCR) test, are still not suitable for widespread clinical application due to their non-immediate results and high costs
Several studies have developed clinical prediction models for differentiating BM from AM based on multivariable logistic regression modeling (17) (18) (19) (20) (21) (22) . However, since physicians need to perform algebraic calculation at the bedside in order to apply these models, they are not eager to use these prediction rules (23) . In fact, several authors have reported the infrequent clinical use of clinical prediction rules due to the need for complicated calculation and the low sensitivity (24, 25) . In contrast, simple and sensitive prediction models, for instance the rule for ankle injuries (the Ottawa Ankle Rule), are popular and being used in widespread clinical practice (26) . Thus, the simpler the prediction model, the more likely physicians are to remember and use it (23 (27, 28) . We developed our model using a derivation cohort in a community rural hospital in Okinawa, Japan and validated the model using a validation cohort in a metropolitan urban hospital in Tokyo, Japan.
Methods
Study participants
We investigated consecutive adult patients (aged 16 The prediction model was developed based on the deriva- 
T a b l e 1 . Cl i n i c a l Ch a r a c t e r i s t i c s o f De r i v a t i o n a n d Va l i d a t i o n Co h o r t s
T h e c l i n i c a l p r e d i c t i o n mo d e l f o r b a c t e r i a l v s . a s e p t i c me n i n g i t i s i n a d u l t p a t i e n t s wi t h a c u t e me n i n g i t i s . P o s i t i v e me n t a l s t a t u s c h a n g e i s d e f i n e d ≤ Gl a s g o w Co ma S c a l e o f 1 4 . T D：t e r mi n a l n o d e , CS F ：c e r e b r o s p i n a l f l u i d
Bacteria on CSF Gram stain
High-Risk (TN1)
CSF Neutrophil Percent (%)
CSF Neutrophil Count (cells/mm3)
Low-risk (TN4)
High-Risk (TN2)
Mental Status Change
High-Risk (TN3)
Low-risk (TN5)
Positive Negative <=15% >15%
>150/mm3
<=150 /mm3
Positive Negative T a b l e 3 . P e r f o r ma n c e o f t h e Mo d e l f o r B a c t e r i a l v s . As e p t (23, 31) . Thus, the high sensitivity and its simple structure of our model seems appropriate for widespread practical use (30 
T a b l e 2 . CS F E x a mi n a t i o n s o f De r i v a t i o n a n d Va l i d a t i o n Co h o r t s
i c Me n i n g i t i s
